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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 
Can you record movies/images using your own microscope camera? (Y/N) NA  

 B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) Y
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 3.3 – 3.5 – 3.8 – 3.10 – 4.4 – 4.5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 

3.3 and 3.6: These steps, although seemingly easy, define the most difficult aspect of this procedure, the staining conditions themselves. To ensure success, we are working with a cell line that we know very well from previous studies. In addition, if something should go wrong, we could still demonstrate the procedure using data acquired previously. But we are really confident!

E.  Will the filming need to take place in multiple locations? (Y/N) Y If yes, how far apart are the locations? Approx. 150 meters 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to detect putative cancer stem cell populations in biological samples based on dye extrusion capacity of the side population cells. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Maximilian Boesch: This method addresses a key question in the field of cancer stem cell research regarding reliable means for the detection and purification of cancer stem cells from biological samples [1-MED].
1.1.1. Maximilian speaks toward camera, interview style.

1.2. Sieghart Sopper: The main advantage of this technique is that it employs functional marker, which provides improved resolution. Additionally, ABC drug transporters are highly conserved among cancer stem cells, thus the technique is broadly applicable [1-MED]. 
1.2.1. Sieghart speaks toward camera, interview style.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Maximilian Boesch: The implications of this technique extend toward the discovery of anti-cancer stem cell therapeutic, because it facilitates downstream analyses such as gene expression profiling and target validation in highly purified cancer cells.
1.4. Sieghart Sopper: Though this method can provide insight into the characteristics of cancer stem cells, it can also be applied to other systems comprising ABC drug transporter-expressing populations, such as bone marrow.
Authors, to avoid any confusion during filming and video production we need to know what you plan to say ahead of time hence we do not allow any spontaneous statements. 

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ** Sieghart Sopper: Demonstrating the procedure will be Elisabeth Hoflehner, a technician from my laboratory [1-MED]. 

1.5.1. Sieghart speaks toward the camera, interview style. Editors, please use as audio as 1.5.2 is shown.
1.5.2. Elisabeth looks up from workbench or desk and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total) 
1.6. Procedures involving animal subjects have been approved by the Institutional Ethical Review Board at the Medical University of Innsbruck.

Procedures involving human subjects have been approved by the Institutional Ethical Review Board at the Medical University of Innsbruck.

Protocol: (read by voice talent at JoVE)
2. Cells Preparation
2.1. To begin, culture the desired human cancer cell line at 37 °C in 10 to 30 mL of RPMI 1640 medium supplemented with 10% FBS, 2 mM L-glutamine and antibiotics [1-WIDE-TXT]. 

2.1.1. Talent removes a T75 flask from an incubator and walks toward a laminar flow hood, TEXT: Antibiotics: 100 U/mL penicillin + 100 μg/mL streptomycin
2.2. When cells reach approximately 70 to 90% confluence, remove the medium and add 2 mL of 0.05% trypsin-EDTA to detach the cells from the culture dish surface [1-MED-over the shoulder].
2.2.1. Show Talent adding trypsin solution to an empty culture flask. Please show labeled trypsin container in frame, if possible. Wrong slating (shows 2.1.2 instead of 2.2.1)
2.3. Then, wash the cells with 10 mL of culture medium… [1-MED], transfer the suspension to a clean 15 mL tube… [2-CU] and spin it at 250 g at 4 °C for 5 min [3/4-MED-over the shoulder].
2.3.1. Talent rinses the bottom of the flask with medium.

2.3.2. Show the suspension being added to a tube.

2.3.3. Talent places a tube in a centrifuge. Please show the centrifuge settings, if possible.
2.3.4. Added: centrifuge settings

2.4. Once the cells are pelleted, discard the supernatant [1-MED] and resuspend the pellet in 1 mL of culture medium [2-CU].

2.4.1. Talent decants the medium.

2.4.2. Show the pellet being resuspended.

2.5. Mix a small aliquot of the cell suspension with trypan blue solution [1-CU] and count the cells using a hemocytometer [2-MED].
2.5.1. Show the suspension being mixed with trypan blue solution.

2.5.2. Talent counts the cells under the microscope.

3. Samples Preparation and Staining
3.1. To prepare test samples, suspend the cells in fresh culture medium to obtain a cell suspension of 1 x 106 cells/mL [1-MED-TXT]. 

3.1.1. Talent pipettes the suspension into fresh culture medium, TEXT: 1 x 106 cells/mL

3.2. After adjusting the cell density, transfer 3 mL of the sample to a standard flow cytometry tube with a round-bottom labeled as test [1-MED-over the shoulder].
3.2.1. Talent pipettes the suspension to the labeled tube.

3.3. Authors, please make sure to label tubes prior filming.

3.4. Then, add 10 μM of Violet dye to the sample… [1-CU] and gently vortex the suspension [2-MED]. 

3.4.1. Show the dye being added to the sample. Make sure the pipette tip is in focus.

3.4.2. Show Talent vortexing the sample. Make sure the sample is in focus. 

3.5. Next, prepare inhibition controls by transferring 500 μL of the dye-containing cell suspension to two flow cytometry tubes labeled as control [1-MED-over the shoulder]. 
3.5.1. Show Talent transferring the suspension into one of two tubes labeled as control. Please make sure both of the tubes are in frame.
Authors, please make sure to label tubes prior filming.

3.6. Add 50 μM of verapamil to the first… [1-CU] and 20 μM of fumitremorgin C to the second tube… [2-CU], and mix the solutions by gently pipetting [3-MED].
3.6.1. Show the solution being added to the first tube. Please show verapamil label, if possible.

3.6.2. Show the solution being added to the second tube. Please show fumitremorgin C, if possible.

3.6.3. Show Talent pipetting the sample up and down 2 - 3 times.

3.7. Cover all tubes with caps and incubate them at 37 °C in the dark for 90 min [1-MED-over the shoulder-TXT]. Gently agitate the samples every 15 min [2-MED]. 

3.7.1. Talent places the tubes in an incubator, please make sure the capped tubes are in focus, TEXT: 37 °C, 90 min, in the dark
3.7.2. Talent removes the tubes from the incubator and vortexes one of them.
3.8. Once the staining is completed, wash the cells in 3 to 4 mL of ice-cold PBS [1-MED-over the shoulder], and then centrifuge the suspensions at 250 x g 4 °C for 5 min [2-MED]. After resuspending the resulting pellet in 100 μL of PBS [3-CU], maintain the cells on ice, protected from light [4-MED].
3.8.1. Talent adds PBS to one of the three tubes containing the suspensions. OPTIONALLY: 3.7.1.b: Split Violet dye sample into three tubes. 3.7.1.c: Addition of PBS. 3.7.1.d: Filter the sample. Science Editor –this might be an extra optional step they added? If so, we might want to add extra VO. Without seeing it, I am not sure I should add this…but it might be worth it and getting the extra VO as a redo. 
3.8.2. Talent places the tubes in a centrifuge, please show the settings if possible.

3.8.3. Shot the pellet being resuspended in PBS.
3.8.4. Talent places samples on ice and cover them with aluminum foil.

3.9. Next, add an appropriate panel of fluorochrome-conjugated antibodies to the cells pre-stained with Violet dye [1-CU-TXT]. Vortex the suspensions… [2-MED-over the shoulder] and incubate them at 4 °C, in the dark for 20 to 30 minutes [3-MED].

3.9.1. Show the antibodies being added to the sample, TEXT: See text protocol for details on appropriate fluorochrome selection.

3.9.2. Show Talent vortexing the sample.

3.9.3. Talent places the samples in a refrigerator.

3.10. After incubation, wash the cells in 3 to 4 mL of ice-cold PBS [1-MED-over the shoulder], filter the sample if desired [1.a-?], and then centrifuge at 250 x g 4 °C for 5 min [2-MED]. Discard the supernatant and resuspend the pelleted cells in 100 μL of PBS [3-CU].
3.10.1. Show Talent adding PBS to one of the samples. 
ADDED: OPTIONALLY: 3.9.1.a: Filter the sample.
3.10.2. Talent places the samples in a centrifuge, please show centrifuge settings in focus, if possible.

3.10.3. Show the pellet being resuspended.

3.11. Finally, add 7-AAD (pronounced: seven A-A-D) to the cells pre-stained with Violet dye [1-CU-TXT] and incubate the samples for 5 to 10 min in the dark [2-MED]. [3-CU].

3.11.1. Show the solution being added to one of the samples, TEXT: 7-AAD: 7-Aminoactinomycin D; Follow manufacturer’s instruction.

3.11.2. Talent places the sample on ice next to other samples and covers them with aluminum foil.

3.11.3. Show the sample being filtered. Relocated to EITHER 3.7.1.d OR 3.9.1.a NOTE: Science Editor – so if we add the filtration at 3.9.1 as I have, we do not want to add it also in 3.7.1?
4. Flow Cytometry Analysis
4.1. To analyze the cells using the flow cytometer, gate an appropriate cell population on a FSC/SSC dot plot [1-SCREEN]. Then, using different FSC signals, exclude from the selected population all cell aggregates [2-SCREEN].

4.1.1. Authors, please provide a screen capture video showing how the population is gated.

4.1.2. Authors, please provide a screen capture video showing how to exclude cell aggregates from the population.
4.2. Exclude cells revealing positive 7-AAD staining to obtain the population of viable cells [1-SCREEN].
4.2.1. Authors, please provide a screen capture video showing how to exclude cells positive for 7-AAD from the population.

4.3. To create a dot-plot for blue and red dye emission, display the blue fluorescence channel on the y-axis and the red fluorescence channel on the x-axis [1-SCREEN].

4.3.1. Authors, please provide a screen capture video showing how to create the dot blot.

4.4. Switch both channels to the linear mode and adjust the detector voltage accordingly, so that the side population is located in the lower left part of the plot [1-SCREEN]. Then, gate the side population and stop the acquisition [2-SCREEN].
4.4.1. Authors, please provide a screen capture video showing how to adjust the settings. Please make sure to show the properly located population.

4.4.2. Authors, please provide a screen capture video showing how to gate the population and stop the acquisition.

4.5. Next, load the inhibition controls… [1-MED-over the shoulder] and acquire the data [2-MED-TXT].
4.5.1. Talent loads the sample to a flow cytometer.

4.5.2. Show Talent initiating data acquisition in the software. TEXT: Adjust the side population gate if necessary.

4.6. Finally, create a dot-plot displaying the red fluorescence of Violet dye on the x-axis and an appropriate fluorescence channel on the y-axis plotted in logarithmic mode [1-SCREEN]. 

4.6.1. Authors, please provide a screen capture video showing how to create the dot-blot.

4.7. Load the sample… [1-MED], then adjust detector voltages accordingly, and identify the fraction of the side population cells that express the investigated surface. Then, record the data [2-SCREEN].
4.7.1. Show Talent loading the sample to the flow cytometer.

4.7.2. Authors, please provide a screen capture video showing how to adjust the voltages, how to identify the population and record data.
5. Results: Identification and Characterization of Side Population Cells 
5.1. Presented here are representative results of the side population analysis carried out in human ovarian cancer cells [1-LM]. The side population distinguished by the analysis of blue… [2-LM] and red Violet emission [3-LM] was identified in the left lower quadrant of the dot plot [4-LM] and constituted 0.70 percent of the whole analyzed population [5-LM].
5.1.1. Figure 1E, 55634fig1.jpg: Video Editor: Show graph from Figure 1E. 
5.1.2. Figure 1E, 55634fig1.jpg: Show figure from step 5.1.1, highlight DCV blue axis.
5.1.3. Figure 1E, 55634fig1.jpg: Show figure from step 5.1.1, highlight DCV red axis.
5.1.4. Figure 1E, 55634fig1.jpg: Show figure from step 5.1.1, highlight elliptic frame.
5.1.5. Figure 1E, 55634fig1.jpg: Show figure from step 5.1.4, highlight “0.70” label.
5.2. The later use of efflux inhibitors [1-LM] resulted in the disappearance of the fluorescent signal observed for the previously identified cells, confirming their side population phenotype [2-LM].
5.2.1. Figure 1F, 55634fig1.jpg: Video Editor: Show graph from Figure 1F. 
5.2.2. Figure 1F, 55634fig1.jpg: Show figure from step 5.2.1, highlight elliptic frame and label.
5.3. Finally, the human ovarian cells were also characterized in terms of aldehyde dehydrogenase expression [1-LM]. LDH positive staining was observed in 0.67 percent of cells corresponding to the identified side population [2-LM]. 
5.3.1. Figure 1G, 55634fig1.jpg: Video Editor: Show graph from Figure 1G.
5.3.2. Figure 1G, 55634fig1.jpg: Show figure from step 5.3.1, highlight rectangular frame and label.
6. Conclusion (said by authors on camera)

6.1. Maximilian Boesch: Once mastered, this procedure can be done in approximately 2 to 3 hours if it is performed properly [1-MED].
6.1.1. Maximilian speaks toward camera, interview style.

6.2. Maximilian Boesch: While attempting this procedure, it is important to remember that side population phenotype strictly depends on the optimal dye concentration to cell density ratio. Titration of both variables prior to the experiment is therefore recommended [1-MED].
6.2.1. Maximilian speaks toward camera, interview style. (Video Editor: Shot 3.3.1 could be used in place of video of author here.)
6.3. Maximilian Boesch: Following this procedure, other methods like gene expression profiling can be performed in order to further characterize side population cells hence to identify novel cancer stem cell-specific targets for future drug development [1-MED].
6.3.1. Maximilian speaks toward camera, interview style.

6.4. Sieghart Sopper: After its development, this technique paved the way for researchers in the field of stem cell biology to explore characteristic hallmarks of both tissue stem cells and cancer stem cells in mice and men [1-MED].

6.4.1. Sieghart speaks toward camera, interview style.

6.5. Sieghart Sopper: After watching this video, you should have a good understanding of how to perform Violet dye-triggered side population assay and how to detect putative cancer stem cells in biological samples in your own lab [1-MED]. (Video Editor: Shot 4.4.1 could be used in place of video of author here.)
6.5.1. Sieghart speaks toward camera, interview style.

6.6. Sieghart Sopper: Don't forget that working with biological samples can be extremely hazardous and precautions such as the use of PPE and biosafety cabinet should always be taken while performing this procedure [1-MED].
6.6.1. Sieghart speaks toward camera, interview style.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

5.1 - 5.3 – 55634fig1.jpg – dot plots obtained by flow cytometry analysis
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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